In this paper, we propose the estimating method of the magnetic field strength waveforms under distorted flux density conditions. The estimated magnetic field strength waveform, which is called as EFS in this paper, is calculated by the magnetic field strength waveform that can be obtained when the specimen is excited with a fundamental sinusoidal frequency component of the distorted flux density waveform. We compare the difference among the estimated field strength waveform (EFS), measured magnetic field strength waveform (MFS) directory, and the linear synthesis magnetic field strength waveform (LSFS) that can be calculated by the linear synthesis of the field strength waveforms of each frequency component, in order to evaluate the efficiency of EFS.
We define the equation to estimate the magnetic field strength waveforms under distorted flux density condition. We show the equations in x direction. Those in y direction can be obtained by changing 'x' to 'y'. Firstly, we define the field strength waveforms depending on the eddy current. The equation is expressed as followings, where, σ is conductivity, ω is angular frequency, B n is the n-th harmonic component of the distorted flux density waveform., γ x is the leading phase of magnetic field strength waveforms to flux the density waveform. Secondly, we define the equation for he DC magnetic field strength waveform under distorted flux density conditions. We have defined the equation that uses the concept of E&SS modeling to express it (2) . The equation is expressed as follows, where ν' xr is the magnetic reluctivity coefficient, and ν' xi is the magnetic hysteresis coefficient, B max , α and θ B are parameters defined by flux conditions
. The magnitude of B max depends on the maximum of the distorted flux density waveform. Finally, we define the equation for the AC magnetic field strength waveform under distorted flux density conditions. The equation is expressed as follows, Next, we evaluate the efficacy of equation 3 which we have proposed. We compare the difference among EFS, MFS and LSFS under alternating magnetic field in rolling direction (in x direction). The specimen we examined is non-oriented electrical steel sheet (50A470). Figure 1 shows the distorted flux density waveform. Figure 2 shows the comparison of results of each magnetic field strength waveform in x direction under distorted flux density condition shown in Fig.1 . We can confirm that EFS proposed in this paper is much similar to MFS than LSFS used as the conventional method. By these results, we can understand the efficiency of EFS.
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